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Description 

Field of the Invention 

[0001] The invention relates to disposable absorb- 5 
ent articles comprising a mechanical fastening system. 
[0002] Such disposable absorbent articles are 
know from EP-A- 0 321 234. 

[0003] EP-A-0 319 249 discloses a prior art accord- 
ing to the precharacterizing portion of claim 1 . 
[0004] Known mechanical fastening systems for 
use in disposable absorbent articles comprise tape tabs 
comprising a hook-type fastening element in the back 
waist region wherein the hooks mechanically engage 
with a landing member. The landing member is a loop- 
type material located in the front waist region on the gar- 
ment-facing side of the article which entangles with the 
hooks of the tape tabs to form a closure having resist- 
ance against peel forces and shear forces. 
[0005] The loop-type materials used for the landing 
members of the known mechanical fastening systems 
are relatively expensive materials. 
[0006] Furthermore, the known loop-type materials 
are attached to the garment-facing side of the back- 
sheet and form an extra layer that increases the bulk of 
the absorbent articles upon compression-packaging of 
these articles in a compressed array. 
[0007] By attaching relatively small sized patches of 
loop-type material to the backsheet, the complexity, of 
the production process for making an absorbent article 
is increased. The addition of larger patches, or strips of 
loop-type material to the garment-facing side of the 
backsheet, may cause the elastic expansion of the 
materials in the front waist region of the absorbent arti- 
cle to be impaired. 

[0008] Finally, when an elasticated front waist 
region is provided in an absorbent article, the material 
of the backsheet in this region will comprise a number of 
gathers or surface irregularities, caused by the contrac- 
tion of the elastic element in the front waist region. 
Patches of loop-type material cannot properly be 
attached to such irregularly shaped surfaces. 
[0009] It is therefore an object of the present inven- 
tion to provide an absorbent article having a mechanical 
fastening system which allows good confbrmability of 
the front waist region to the movements of the user and 
which allows dynamic and self-adjusting fit of the front 
waist region. 

[001 0] It is another object of the present invention to 
provide an absorbent article having a mechanical fas- 
tening system which can easily be applied in the region 
of an elasticated front waist region. 
[0011] It is again another object of the invention to 
provide a mechanical fastening system which is of rela- 
tively simple construction and which Is cost-effective. 
[0012] It is a further object of the invention to pro- 
vide an absorbent article comprising a mechanical fas- 
tening system which is of low bulk when packed In a 



compressed array. 
Summary of the invention 

[0013] An absorbent article according to the inven- 
tion comprises a garment-facing backsheet having two 
longitudinal sides, a front transverse edge, and a back 
transverse edge. The article has a mechanical fastening 
system for attaching the article to a wearer, comprising 
at least two hook-type fastening members located in the 
region of the back transverse edge and extending trans- 
versely beyond each longitudinal side. A loop-type land- 
ing member is located in the region of the front 
transverse edge for mechanically engaging with the 
hook-type fastening members, wherein the landing 
member is elastically extensible by at least 5 % in the 
direction of the front transverse edge. 
[0014] The landing member may be made of an 
elastic loop-type material, such as for instance an elas- 
tic non-woven material. The elastic loop-type material in 
such an embodiment forms the front waist elastic ele- 
ment of the front waist region while simultaneously 
allowing the hook-type material to fasten the absorbent 
article on the wearer. Alternatively, the landing member 
comprises a non-elastic loop-type material, which is 
laminated to an elastic film. 

[0015] The above landing members may be 
attached to the garment-facing side of the front waist 
region of the backsheet in a p re-stretched manner, such 
that the contraction of the landing member contracts the 
front waist region in a number of gathers. Alternatively, 
the landing member may be attached to the backsheet 
in a relaxed state, and may be subsequently mechani- 
cally deformed or pre-strained to impart extensibility to 
the landing member. Mechanical deformation may for 
instance be imparted by passing the landing member 
between a pair of intermeshing, grooved rolls, such as 
described in US-A-5, 196,000 and US-A-5,236,430. 
[0016] The landing member may also comprise a 
patch or strip of loop-type material that is superimposed 
on a front waist elastic element applied to the topsheet 
or the backsheet of the absorbent article in the front 
waist region, such that the loop-type material is con- 
tracted by the waist elastic element in gathers. The con- 
traction of the front waist elastic element will cause the 
loops, or fibers, on the surface of the landing member to 
project outwardly, and thereby improves the fastening 
characteristics thereof. 

[0017] In one embodiment of an absorbent article 
according to the invention, an inner layer is located on 
the garment-facing side of the backsheet. The landing 
member comprises at least one cut-out section extend- 
ing through the backsheet and exposing the underlying 
inner layer. The part of the underlying layer located 
below the at least one cut-out section, is adapted to 
mechanically engage with the hook-type fastening 
members and forms a part of the landing member. 
[0018] By cutting an aperture through the back- 
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sheet material, the inner layer below the backsheet is 
exposed through the aperture. The inner layer, which for 
instance comprises a fibrous non-woven layer, may be 
the topsheet which covers the absorbent core or may be 
a layer located between the topsheet and the back- 
sheet Alternatively, the inner layer may be a layer which 
is located below the absorbent core or may be a high 
wet-strength tissue which envelopes the core. By 
selecting the hook-type fastening members to match 
the non-woven material that is regularly employed as an 
inner layer, the hooks can mechanically engage with 
these layers to fasten the absorbent article around a 
wearer. 

[0019] In another embodiment of an absorbent arti- 
cle according to the invention, the landing member 
defines a landing zone for receiving the hook-type fas- 
tening members, wherein the backsheet does not 
extend into the landing zone. The inner layer extends 
beyond the front transverse edge of the backsheet into 
the landing zone to form the landing member. 
[0020] By employing a backsheet which is shorter 
than the inner layer, the fibrous inner layer is exposed in 
the front waist region. The fibrous inner layer may be the 
topsheet which covers the absorbent core, or may be a 
layer which is located below the absorbent core or 
which envelops the core. 

[0021] In a further embodiment of an absorbent 
article according to the invention, the landing member 
defines a landing zone for receiving the hook-type fas- 
tening members. The backsheet comprises a first sec- 
tion located outside the landing zone and a second 
section joined to the first section, the second section 
comprising a different material from the first section. 
The second section is at least partly located in the front 
waist region and forms the landing member. 
[0022] In this way a soft and compliant waist panei 
is obtained to which no separate patches of loop-type 
material need be attached. Hence a process simplifica- 
tion is obtained, and no additional bulk is added to the 
backsheet. 

[0023] Furthermore, since the landing member is 
formed by the front waist section of the backsheet, the 
landing member extends substantially along the full 
width of the front transverse edge, and hence allows for 
numerous positions of attachment of the hook-type fas- 
tening members. The backsheet section in the front 
waist region may comprise an elastic non-woven mate- 
rial or may be elasticated and contracted in gathers by a 
separate elastic element without the landing member 
interfering with the elastic properties of the front waist 
region. 

[0024] In again another embodiment of an absorb- 
ent article according to the invention, at least the inner 
layer on the user-facing side of the article is doubled- 
over along a fold line in the front waist region such that ss 
the inner layer is turned to the garment-facing side of 
the backsheet and forms the landing member. Attach- 
ment means are provided for keeping the inner layer in 



a doubled-over configuration. 

[0025] The inner layer may extend beyond the front 
transverse edge of the backsheet and may be doubled- 
over onto the backsheet along the front transverse 
edge. Alternatively, the inner layer is co-extensive with 
the backsheet, both the backsheet and the inner-layer 
being doubled-over in the front waist region. 
[0026] By turning the inner layer that is located on 
the user-facing side of the backsheet, outwardly, a land- 
ing member is obtained in a simple manner. No addi- 
tional loop-type materials, other than those normally 
used in diaper manufacturing need be attached to form 
the landing member. 

[0027] In one embodiment of an article according to 
the invention, at least two cuts extend through the back- 
sheet extending from the front waist edge in the direc- 
tion of the back waist edge, wherein the part of the front 
waist region of the backsheet which extends between 
the cuts is doubled-over. 

[0028] By doubling-over the backsheet along these 
cuts, a low-cut front waist region can be obtained which 
fits below the belly of the wearer in the so-called "low 
motion zone". Preferably, a number of cuts extend radi- 
ally from the front waist edge towards an inwardly con- 
cave folding line, such that a number of backsheet- 
material sections are formed which are each folded 
along the concave folding line. In this manner a shaped 
front transverse edge and the landing member are 
formed simultaneously. 

[0029] The landing member in the above embodi- 
ments is formed by the material of the inner layer, which 
layer is flexible and can elastically contract and expand 
to conform to the movements of the wearer. The con- 
formability of the loop-type fastening member according 
to the invention, to the geometry of the front waist 
region, is required when elastic elements are located in 
the front waist region to provide a snug fit of the article 
around the waist of the wearer. 
[0030] For fibrous inner layers having relatively little 
surface irregularities, relatively small and sharply 
pointed hooks will be required for the hook -type mate- 
rial of the fastening members to be able to engage with 
such a layer. For non-woven sheets or tissues which 
comprise a relatively large number of protruding loops 
at their surface, the hooks of the hook-type material may 
be of larger size and may be relatively flexible to obtain 
mechanical attachment to such sheets or tissues. Alter- 
natively, the surface texture of the inner layers can be 
selected to match a given type of hook-fastening mate- 
rial to achieve proper fastening. 
[0031] The backsheet may be comprised of a non- 
woven material, a thermoplastic film or a laminate of a 
non-woven material and a film. The backsheet may be 
formed of an elastic material. There may be additional 
layers located between the topsheet and the backsheet. 
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Brief Description of the Drawings 

[0032] The invention will be described in detail with 
reference to the accompanying drawings. In the draw- 
ings: 5 

Figure 1 shows a partially cut-away perspective 
view of a disposable diaper comprising an elasti- 
cally extends landing member according to the 
invention, 

Figure 2 shows a cross-sectional view through a 
hook-type fastening member of figure 1 along a line 
of cross section parallel to the back transverse 
edge, 

Figures 3-7 show a cross-sectional view of different 
embodiments of the front waist region of the diaper 
of figure 1 along a line of cross-section parallel to 
the front transverse edge and running through the 
front waist elastic element, 
Figure 8 shows a partially cut-away perspective 
view of a disposable diaper comprising an elasti- 
cally extensible landing member comprising cut-out 
sections in the backsheet, 
Figures 9-1 1 show cross-sectional views of differ- 
ent embodiments of the front waist region of the 
diaper of figure 8 along a line or cross-section par- 
allel to the front transverse edge and running 
through the front waist elastic element, 
Figure 12-14 show schematic perspective views of 
the garment-facing side of different embodiments of 
an absorbent article comprising cut-out sections in 
the backsheet, 

Figure 15 shows a partially cut-away perspective 
view of a disposable diaper wherein the topsheet 
projects beyond the backsheet in the front waist 
region, 

Figures 16-19 show cross-sectional views of differ- 
ent embodiments of the absorbent article of figure 
15 along the longitudinal centerline, 
Figure 20 shows a schematic perspective view of 
an absorbent article wherein the backsheet com- 
prises a curved front transverse edge, 
Figure 21 shows a cross-sectional view of the 
absorbent article of figure 20 along line 20-20, 
Figure 22 shows a cross-sectional view of an alter- 
native embodiment of the absorbent article of figure 
20 along line 20-20, 

Figure 23 shows an enlarged schematic sectional 
view of a pre-strained landing member comprising 
a number of parallel corrugations, 
Figure 24 shows a schematic perspective view of 
an absorbent article comprising a landing member 
as shown in figure 23, 

Figure 25 shows a partially cut-away perspective 
view of a disposable diaper comprising two different 
backsheet sections, 

Figures 26-28 show cross-sectional views of differ- 
ent embodiments of the absorbent article of figure 



25 along the longitudinal centerline, 
Figure 29 shows a partially cut-away perspective 
view of a disposable diaper comprising a doubled- 
over front waist region, 

Figures 30-32 show schematic cross-sectional 
views of the front waist region of an absorbent arti- 
cle of figure 29, 

Figure 33-36 show schematic perspective views of 
different embodiments of an absorbent article hav- 
ing a doubled-over front waist region, and 
Figure 37 show a disposable absorbent article com- 
prising curved sections of the longitudinal sides in 
the back waist region, a doubled over front waist 
region and additional hook-type fasteners attached 
thereto. 

Detailed Description of the Invention 

[0033] Mechanical fastening systems of the present 
invention are useful and beneficial when applied to dis- 
posable absorbent articles. As used herein, the term 
"disposable absorbent article" refers to articles which 
absorb and contain body exudates and, more specifi- 
cally, refers to articles which are placed against or in 
proximity to the body of the wearer to absorb and con- 
tain the various exudates discharged from the body and 
which are intended to be discarded after a single use 
(i.e., they are not intended to be laundered or otherwise 
restored or reused). A preferred embodiment of the dis- 
posable absorbent article of the present invention is a 
diaper 20. As used herein, the term "diaper" refers to a 
garment generally worn by infants or incontinent per- 
sons that is drawn up between the legs and fastened 
about the waist of the wearer. Examples of the kinds of 
diapers to which the present invention is very readily 
adapted are shown in the above-referenced U.S. Patent 
Re. 26,1 51 issued to Duncan et al. and in U.S. Patent 
3,860,003 entitled "Contractable Side Portions for Dis- 
posable Diaper" which issued to Kenneth B. Buell on 
January 14, 1975. 

[0034] It will be apparent form the following descrip- 
tion that the mechanical fastening system illustrated 
and described herein may be applied to the body por- 
tion of such diapers. On the other hand, it will be under- 
stood that the invention is not limited to any specific 
diaper structure or configuration. 
[0035] Referring to the drawings, it will be noted that 
Figure 1 is a partially cut-away perspective view of the 
diaper 20 of the present invention prior to its being 
placed on the diaper wearer by the diaper user. As can 
be seen in Figure 1 , a preferred diaper 20 comprises a 
body portion 22 and a fastening system 24. A preferred 
body portion 22 comprises a liquid pervious topsheet 
26, an absorbent core 28, a liquid impervious backsheet 
30, and elastically contractible leg cuffs 32 comprising a 
side flap 34 and one or more elastic members 36. While 
the topsheet 26, the absorbent core 28, the backsheet 
30, the side flaps 34, and the elastic members 36 may 
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be assembled in a variety of weli-known configurations, 
a preferred disposable diaper configuration is shown 
and described generally in the above-referenced U.S. 
Patent 3,860,003 which issued to Kenneth B. Buell on 
January 14, 1975. 

[0036] Figure 1 shows a preferred embodiment of 
the body portion 22 in which the topsheet 26 and the 
backsheet 30 are coextensive and have length and 
width dimensions generally larger than those of the 
absorbent core 28. The topsheet 26 is superposed on 
the backsheet 30 thereby forming the periphery 38 of 
the body portion 22. The periphery 38 defines the outer 
perimeter .or, in other words, the outer extend of the 
body portion 22. The periphery 38 comprises longitudi- 
nal sides 40 and end edges or transverse edges 42, 42'. 
The body portion 22 has user-facing side 44 and gar- 
ment-facing 46. In general, the garment-facing side 46 
of the diaper 20 extends from back transverse edge 42 
to front transverse edge 42' of the diaper and from one 
longitudinal side 40 to the other longitudinal side 40 of 
the diaper and is the surface farthest from the wearer 
during use of the diaper 20. The garment-facing side of 
any layer comprised in the diaper 20 is the side of the 
layer farthest from the wearer during use. When a back- 
sheet 30 is used, it typically forms the garment-facing 
side 46 of the body portion 22. The user-facing side 44 
is that surface of the diaper opposite the garment-facing 
side 46 and in the embodiment shown is typically 
formed by the topsheet 26. In general, the user-facing 
side 44 of the diaper 20 is that surface coextensive with 
the garment-facing side 46 and which is for the greater 
part in contact with the wearer when the diaper 20 is 
worn. The user-facing side of any layer comprised in the 
diaper 20 is the side of the layer closest to the user 
when the diaper 20 is worn. 

[0037] The diaper 20 has first and second end 
regions 48 and 50, respectively, extending from the 
transverse edges 42, 42' of the diaper periphery 38 
toward the transverse centerline of the diaper 20. Both 
the first end region 48 and the second end region 50 
extend a distance of about one-half of the length of the 
diaper 20 such that the end regions comprise each half 
of the diaper 20. 

[0038] Both the first end region 48 and the second 
end region 50 have panels 51 . The panels 51 are those 
portions of the first end region 48 and the second end 
region 50 which overlap when the diaper 20 is fastened 
about the waist of the wearer. The extent to which the 
end regions overlap and thus the extent to which the 
panels 51 are formed will depend on the overall dimen- 
sions and shape of the diaper 20 and the size of the 
wearer. 

[0039] The absorbent core 28 of the body portion 
22 may be any means which is generally compressible, 
conformable, non-irritating to the wearer's skin, and 
capable of absorbing and retaining liquids and certain 
body exudates. The absorbent core 28 may be manu- 
factured in a wide variety of sizes and shapes (e.g., rec- 



tangular, hourglass, asymmetric, etc.) and from a wide 
variety of liquid absorbent materials commonly used in 
diapers and other disposable absorbent articles, such 
as comminuted wood pulp which is generally referred to 
as the airfelt. Examples of other suitable absorbent 
materials include creped cellulose wadding, absorbent 
foams, absorbent sponges, superabsorbent polymers, 
absorbent gelling materials, or any equivalent materials 
or combination of materials. The total absorbent capac- 
ity of the absorbent core 28 should, however, be com- 
patible with the design exudate loading in the intended 
use of the diaper 20. Further, the size and absorbent . 
capacity of the absorbent core 28 may varied to accom- 
modate wearers ranging from infants to adults. 
[0040] While the absorbent core 28 may comprise a 
single layer of absorbent material such as the configura- 
tion described in U.S. Patent 4,610,678 entitled "High- 
Density Absorbent Structure" which issued to Paul T. 
Weisman and Steven A. Goldman on September 9, 
1986 a preferred embodiment of the absorbent core 28 
is a dual-layered absorbent core in a preferred configu- 
ration such as is generally described in U.S. Patent 
4,673,402 entitled "Absorbent Article With Dual-Lay- 
ered Cores" which issued to Paul T. Weisman, Dawn I. 
Houghton and Dale A. Gellert on June 16, 1987, having 
an asymmetric-shaped upper layer 52 and a lower layer 
54. The upper layer 52 preferably acts as a liquid acqui- 
sition/distribution layer comprised primarily of 
hydrophilic fiber material. The lower layer 54 acts as a 
liquid storage layer comprised of a mixture of 
hydrophilic fiber material and particles of an absorbent 
gelling material (hydrogel material). 
[0041] Both the upper layer 52 and the lower layer 
54 preferably comprise an absorbent layer encased in a 
tissue layer. It should be understood, however, that the 
size, shape, configuration, and total absorbent capacity 
of the upper layer 52 or the lower layer 54 may be varied 
to accommodate wearer's ranging from infants through 
adults. Therefore, the dimensions, shape, and configu- 
ration of both the upper layer 52 and the lower layer 54 
may be varied (e.g., the upper layer or the lower layer 
may have a varying caliper, a hydrophilic gradient, a 
rapid acquisition zone or may contain absorbent gelling 
material). 

[0042] The absorbent core 28 is superposed on the 
backsheet 30 and is preferably associated thereto by a 
core attachment means 55 such as those well known in 
the art, for example, pressure-sensitive adhesives, hot 
melt adhesives or other adhesives; ultrasonic bonding; 
or heat/pressure sealing. The absorbent core 28 may 
be secured to the backsheet 30 by a uniform continuous 
layer of adhesive, a patterned layer of adhesive, or any 
array of separate lines or spots of adhesive. And adhe- 
sive which has been found to be satisfactory is prefera- 
bly a hot-melt adhesive such as manufactured by 
Eastman Chemical Products Company of Kingsport, 
Tennessee and marketed under the tradename of Eas- 
tobond A-3 or by Century Adhesives, Inc., of Columbus, 
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Ohio and marketed under the tradename Century 5227. 
The core attachment means 55 preferably comprise an 
open pattern network of filaments of adhesive as is 
shown in U.S. Patent 4,573,986 entitled "Disposable 
Waste-Containment Garment- which issued to James 
A. Minetola and David R. Tucker on March 4, 1986. 
[0043] The backsheet 30 is impervious to liquids 
and is preferably manufactured from a thin plastic film, 
although other flexible liquid impervious materials may 
also be used. The backsheet 30 prevents the exudates 
absorbed and contained in the absorbent core 28 from 
soiling articles which contact the diaper 20 such as bed- 
sheets and undergarments. Preferably, the backsheet 
30 is a polyethylene film having a thickness of from 
0.012 mm (0.5 mil) to 0.051 mm (2.0 mils), although 
other flexible, liquid impervious materials may be used. 
As used herein, the term "flexible" refers to materials 
which are compliant and which will readily conform to 
the general shape and contours of the human body. 
[0044] A suitable polyethylene film is manufactured 
by Monsanto Chemical Corporation and marketed in the 
trade as Film No. 8020. The backsheet 30 is preferably 
embossed and/or matte finished to provide a more 
clothlike appearance. Further, the backsheet 30 may 
permit vapors to escape from the absorbent core 28 
while still preventing exudates from passing through the 
backsheet 30. 

[0045] The size of the backsheet 30 is dictated by 
the size of the absorbent core 28 and. the exact diaper 
design selected. In a preferred embodiment, the back- 
sheet 30 has a modified hourglass shape extending 
beyond the absorbent core a minimum distance of at 
least 1 .3 cm to 2.5 cm (0.5 to 1 .0 inch> around the entire 
diaper periphery 38. 

[0046] The topsheet 26 of the body portion 22 of the 
present invention is compliant, soft feeling, and non-irri- 
tating to the wearer's skin. Further, the topsheet 26 is 
liquid pervious permitting liquids to readily penetrate 
through its thickness. A suitable topsheet 26 may be 
manufactured from a wide range of materials such as 
porous foams, reticulated foams, apertured films, natu- 
ral fibers (e.g. wood or cotton fibers), synthetic fibers 
(e.g., polyester or polypropylene fibers) or from a com- 
bination of natural and synthetic fibers. Preferably, it is 
made of a hydrophobic material to isolate the wearer's 
skin from liquids retained in the absorbent core 28. 
[0047] A particularly preferred topsheet 26 com- 
prises staple length polypropylene fibers having a 
denier of about 1 .5, such as Hercules Type 1 51 polypro- 
pylene fibers marketed by Hercules, Inc. of Wilmington, 
Delaware. As used herein, the term "staple length fib- 
ers" refer to those fibers, having a length of at least 15.9 
mm (0.625 inches). 

[0048] There are a number of manufacturing tech- 
niques which may be used to manufacture the topsheet 
26. For example, the topsheet 26 may be woven, non- 
woven, spunbonded, carded, hydroformed or the like. A 
preferred topsheet 26 is carded and thermally bonded 



by means well-known to those skilled in the fabric art. 
Preferably, the topsheet 26 has a basis weight from 15 
to about 30 grams per square meter, a minimum dry 
tensile strength of at least 400 grams per centimeter in 
the machine direction and a wet tensile strength of at 
least 55 grams per centimeter in the cross-machine 
direction. 

[0049] The topsheet 26 and the backsheet 30 are 
associated together in any suitable manner as is well 
known in the diaper manufacturing art As used herein, 
the term "associated" encompasses configurations 
whereby the topsheet 26 is directly joined to the back- 
sheet 30 by affixing the topsheet 26 directly to the back- 
sheet 30, and configurations whereby the topsheet 26 is 
indirectly joined to the backsheet 30 by affixing the top- 
sheet 26 to intermediate members which in turn are 
affixed to the backsheet 30. in a preferred embodiment, 
the topsheet 26 and the backsheet 30 are joined directly 
to each other in the diaper periphery 38 by a flap attach- 
ment means 56 such as an adhesive or any other 
attachment means as is known in the art. In general* the 
core attachment means 55 that affixes the absorbent 
core 28 to the backsheet 30 is the same means as the 
flap attachment means 56 that affixes the topsheet 26 to 
the backsheet 30. Thus, for example, a uniform continu- 
ous layer of adhesive, a patterned layer of adhesive, an 
array of separate lines or spots of adhesive, or a net- 
work of adhesive filaments such as shown in the above- 
referenced U.S. Patent 4,573,986 may be used. 
[0050] Elasticity contractible leg cuffs 32 are dis- 
posed adjacent the periphery 38 of the body portion 22, 
preferably along each longitudinal edge 40, so that the 
leg cuffs 32 tend to draw and hold the diaper 20 against 
the legs of the wearer. While the leg cuffs 32 may com- 
prise any of several means as are well known in the dia- 
per art, a particularly preferred leg cuff construction 
comprises a side flap 34 and one or more elastic mem- 
bers 36, as is described in detail in the hereinbefore ref- 
erenced U.S. Patent 3,860,003. In addition, a method 
and apparatus suitable for manufacturing a disposable 
diaper having elasticatly contractible leg cuffs are 
described in U.S. Patent 4,081,301 entitled "Method 
and Apparatus For Continuously Attaching Discrete. 
Stretched Elastic Strands to Predetermined Isolated 
Portions of Disposable Absorbent Articles" which 
issued to Kenneth B. Buell on March 28, 1978. 
[0051] In a preferred embodiment, the elastically 
contractible leg cuff 32 comprises a side flap 34 and an 
elastic member 36 comprising an elastic thread. 
[0052] The diaper 20 comprises a front waist elastic 
element 89, which in figure 1 is formed by the elastic 
landing member 64. The front waist elastic element 89 
preferably extends between 5 % and 60 % at a force of 
between 11.8 and 110.2 g per cm (30 and 280 g per 
inch), preferably about 30 % at a force of 59.1 g per cm 
(150 g per inch) and contracts the front waist region 94 
in gathers to provide an elasticated fit of the waist region 
94 against the waist of a wearer. 
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[0053] Generally, the front waist elastic element 89 
may be located on the garment-facing side or on the 
user-facing side of the topsheet 26 and the backsheet 
30, or may be comprised between the topsheet and the 
backsheet. 

[0054] The diaper 20 is provided with a fastening 
system 24 for forming a side closure. By applying the 
hook-type fastening members 58 to the loop-type land- 
ing member 64, the diaper 20 is fitted to the wearer and 
the first end region 48 and the second end region 50 are 
maintained in an overlapping configuration when the 
diaper 20 is worn. 

[0055] In a preferred embodiment of the present 
invention as shown in Figure 1 , the fastening system 24 
comprises a fastening member 58, preferably compris- 
ing a tape tab 60 and a hook-type fastening element 62, 
disposed adjacent each longitudinal side 40 of the body 
portion 22 in the back waist region 98 of the first end 
region 48; a landing member 64, engageable with the 
hook-type fastening element 62, disposed on the out- 
side surface 46 of the body portion 22 in the front waist 
region 94. Additional fastening/disposal means 68 may 
be positioned on the tape tab 60, for allowing the diaper 
20 to be secured in a disposal configuration so as to 
provide convenient disposal of the diaper 20. 
[0056] Each fastening member 58 is intended to 
provide a mechanical fastening means for engaging the 
landing member 64 so as to provide a secure side clo- 
sure for the diaper 20. 

[0057] The fastening member 58 may comprise a 
combination of a hook-type fastening element and 
adhesive attachment means positioned on the body 
portion 22 of the diaper 20. The hook-type fastening 
element 62 of each fastening member 58 is joined to the 
body portion and preferably covers an area 25 mm wide 
(i.e., generally perpendicular to the longitudinal center- 
line 29) by 62.5 mm long (i.e., generally parallel to the 
longitudinal centerline 29) at the panels 51 of the body 
portion 22. An exemplary embodiment of a hook-type 
fastening member 62 is described in U.S. Patent 
4,699,622 entitled "Disposable Diaper Having an 
Improved Side Closure" issued to John W. Toussant and 
Margaret H. Hasse on October 13, 1987. 
[0058] As shown in Figures 1 and 2, the fastening 
member 58 most preferably comprises a tape tab 60. 
Any of the well known configurations and constructions 
of a tape tab may be used. A preferred tape tab 60 is a 
Y-shaped tape tab as described in detail in GB-A- 
1 458566. Alternatively preferred tape tabs are 
described in detail in cd-pending EP-A-0 233 704. 
[0059] A particularly preferred tape tab 60 is illus- 
trated in Figure 2 and has a fastening surface 70 and a 
backing surface 72. The fastening surface 70 is that sur- 
face of the tape tab 60 designed to engage the landing 
member 64 of the present invention. Thus, the fastening 
surface 70 of the tape tab 60 will generally correspond 
to the garment-facing side 44 of the body portion 22. 
The backing surface 72 is that surface opposite of the 



fastening surface 70 and generally corresponds to the 
outside surface 46 of the body portion 22. The backing 
surface 72 is thus generally exposed during wear of the 
diaper 20. 

s [0060] The preferred tape tab 60 illustrated in Fig- 
ure 2 is one which is anchored to both the user-facing 
side 44 and the garment-facing side 46 of the body por- 
tion 22 to create a manufacturer's end (i.e., that attach- 
ment of the tape tab 60 to the diaper 20 made during 
w manufacture of the diaper 20). The tape tab 60 has 
another element which forms the user's end i.e., that 
joint made by the person in securing the diaper to the 
wearer). Thus, the preferred tape tab 60 of the present 
invention has at least three elements, a first fixed por- 
ts lion 74, a second fixed portion 76, and a connective por- 
tion 78. The first fixed portion 74 is that portion of the 
tape tab 60 which is attached to the user-facing side 44 
of the body portion 22. The second fixed portion 76 is 
that portion of the tape tab 60 which is attached to the 
20 garment-facing side 46 of the body portion 22. The first 
fixed portion 74 and the second fixed portion 76 thus 
form the manufacturer's end of the tape tab 60. The 
connective portion 78 is that portion of the tape tab 60 
which is attached to another portion of the diaper 20, 
25 generally the landing member 64 by the user when 
securing the diaper 20 on the wearer. The connective 
portion 78 thus forms the user's end. Additionally, the 
outer surface of the second fixed portion 76 and the 
outer surface of the connective portion 78 form the 
30 backing surface 72 of the tape tab 60 while the inner 
surface of the first fixed portion 74 and the inner surface 
of the connective portion 78 form the fastening surface 
70 of the tape tab 60. 

[0061] The preferred Y-shaped tape tab 60 of the 

35 present invention can be constructed in several ways. 
The first fixed portion 74, the second fixed portion 76, 
and the connective portion 78 can each be separate 
tapes which meet and are joined adjacent the longitudi- 
nal edge 40 of the body portion 22 in an area of joinder. 

40 A more practical structure for the tape tab 60 is one in 
which the connective portion 78 and either the first fixed 
portion 74 or the second fixed portion 76 are a unitary 
strip of tape material. If the connective portion 78 is uni- 
tary with the second fixed portion 76 as shown in Figure 

45 2, then the first fixed portion 74 is a separate element 
which is attached to the combined connective portion 
and the second fixed portion adjacent to the longitudinal 
side 40 of the body portion 22. 
[0062] Figure 2 also shows tab attachment means 

so for securing the tape tab 60 to the body portion 22. 
These tab attachment means are any of those attach- 
ment means which provide an adequate bond, and pref- 
erably are any of the pressure-sensitive adhesives well- 
known to those of ordinary skill in the adhesive art. The 

55 outer surface of the first fixed portion 74 is affixed to the 
user-facing side 44 of the body portion 22 by a first tab 
attachment means 80. The inner surface of the second 
fixed portion 76 is affixed to the garment-facing side 46 
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of the body portion 22 by a second tab attachment 
means 82. The connective portion is provided with a 
first fastening element 62 joined to it preferably by the 
second tab attachment means 82 (alternatively, a third 
tab attachment means if the connective portion 78 is a 
separate element from the second fixed portion 76), 
although an adhesive attachment means may be placed 
on the first fastening element 62 separately and the 
combined material joined to the connective portion 78. 
[0063] Preferred materials for the tape tabs 60 com- 
prises a tape material such as tape code numbers XPF 
14.43.0, Y-9376, or Y-9030 available from The Minne- 
sota Mining and Manufacturing Company, St. Paul, Min- 
nesota. The tape material in the embodiments are 
preferably a polyethylene film having a tab attachment 
means tailored to bond to the polyethylene positioned 
on the tape material. The tape tab attachment means 
may comprise any of those adhesives which provide an 
adequate bond with other portions of the diaper, and is 
preferably any of the pressure-sensitive adhesives well- 
known to those of ordinary skill in the art. Preferred tab 
attachment means is a pressure-sensitive adhesive 
such as code number XPF 1.42.34 available from The 
Minnesota Mining an Manufacturing Company, St. Paul, 
Minnesota. 

[0064] As shown in Figure 2, the tape tab 60 may 
also have a grip tab 83 at the distal edge 71 in the con- 
nective portion 78. The grip tab 83 may be formed by 
folding over a small margin of the distal edge 71 of the 
connective portion 78 and attaching it to itself. This 
forms an end on the connective portion 78 which is eas- 
ier to grasp by the diaper user when the diaper 20 is to 
be fitted and attached to the wearer. The grip tab 83 is 
most beneficial when used when the connective portion 
78 is superposed on the first fixed portion 74. 
[0065] The hook-type fastening element 62 of the 
present invention comprises a hook fastening material 
84. As used herein, the term "hook fastening material" is 
used to designate a material having engaging elements 
86. It should also be understood that the use of the term 
"hook" should be non-limiting in the sense that the 
engaging elements 86 may comprise any shapes as are 
known in the art so long as they are adapted to engage 
a complementary second fastening element. As shown, 
the hook fastening material 84 preferably comprises a 
base 88 having a first surface and a second surface and 
a plurality of engaging elements 86 extending from the 
first surface of the base 88. Each of the engaging ele- 
ments 86 are shown to comprise a stem supported at 
one end on the first surface of the base and an enlarged 
head positioned at the end of the stem opposite of the 
base. 

[0066] The hook fastening material 84 of the 
present invention is intended to engage fibrous ele- 
ments of fibrous material on the user-facing side 44 of 
the backsheet, which fibrous material may for instance 
be formed by the topsheet 26 or by a waist shield 91. 
Thus, the hook fastening material 84 may be manufac- 



tured from a wide range of materials. Suitable materials 
include nylon, polyester, polypropylene, or any combi- 
nation of these materials. A suitable hook fastening 
material 84 comprises a number of shaped engaging 

5 elements 86 projecting from a woven backing such as 
the commercially available material designated 
"Scotchmate" brand No. FJ3402 available from Minne- 
sota Mining and Manufacturing Company, St Paul, Min- 
nesota. Alternatively, the engaging elements may have 

w any shape such as hooks, Ts" or any other shape as 
are well known in the art. A particularly preferred hook 
fastening material is described in C. Locke Scripps' co- 
pending US-A-4 846 815. 

[0067] Other suitable hook-type materials for use in 
is the present invention are for instance extruded hooks 
available under the reference MC5 from the Minnesota 
Mining and Manufacturing Company, ST. Paul, Minne- 
sota or printed hooks available from the same company 
under references CS200 and MC6. Other suitable hook- 
20 type materials are available under reference 942 or 
960E from Aptix, Inc., P.O. Box 7505, Charlotte, NC 
28241. 

[0068] The landing member 64 comprises a loop- 
type material such as for instance the fibrous topsheet 
25 material. 

[0069] As used herein, the term " loop-type" mate- 
rial is intended to mean any fibrous material which can 
mechanically engage with the hook-type material of the 
fastening members 58 to maintain the diaper 20 affixed 
30 around the waist of a wearer, or In a disposal configura- 
tion. A suitable loop-type material is described in US-A- 
5,326,612 (Goulait). 

[0070] Other suitable loop-type materials for use in 
the present invention may comprise woven materials 

35 such as brushed loops available from Texmaille S.A., 
Rue Pasteur, 02610 Moy de L'aisne, France; double knit 
loops available from Tissages de Quintenas S.A., Pare 
d'activites de marenton, B.R 158-07104 Annonay, 
France; and Linerless loops available under reference 

40 LLL from the Minnesota Mining and Manufacturing 
Company. 

[0071] Again other suitable loop-type materials are 

formed by non-woven materials. 

[0072] In general, the materials of the hook-type 

45 fastening members 58 and the loop-type landing mem- 
ber 64 should be selected such that the peel force of a 
30 mm wide patch of hook-type material is between 3 
and 20 N, preferably about 7-8 N and the shear force of 
a patch of hook-type material of dimensions of 30 x 13 

so mm is between 1 0 and 1 00 N, preferably about 50 N. 
[0073] The tests for measuring the peel forces and 
the shear forces exerted by the hook-type fastening 
members 58 on the loop type landing member 64 are 
described below. 

55 

[0074] This method describes the procedure for 
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measuring the peel force, in grams, of the combined 
hook-type fastening member and loop-type landing 
member. The materials under test are mounted on a 
steel plate-sled assembly and are separated at a con- 
stant peel angle of 135°. 

[0075] During the test the temperature is main- 
tained at 22.8 ± 1 .1 °C (73 ± 2° F). The relative humidity 
is controlled at 50 ±2%. 

[0076] A patch of loop-type material measuring 
5.08 cm x 10.16 cm (2 in. x 4 in.) is placed on a 5.08 cm 
x 20.32 cm x 0.15 cm (2 in. x 8 in. x 0.06 in.) steel plate 
with a double-sided tape of the same dimensions as the 
patch of loop-type material. 

[0077] A patch of hook-type material measuring 
2.54 cm x 1 .9 cm (1 in. x 0.75 in.) is attached to a tape 
tab of similar kind as the tape tab 60 shown in figure 1 , 
adjacent the area of the grip tab 83, further referred to in 
this test method as the leading edge of the tape tab 60. 
No actual grip tab needs be present at the leading edge 
of the tape tab 60 during testing. If the hooks of the 
hook-type material are angled with respect to the tape 
tab, the hooks are oriented to be inclined towards the 
leading edge. 

[0078] The hook-type material is placed on the 
loop- type landing member. Subsequently, a rubber- 
coated steel roller of diameter of 8.3 cm (3.25 in.), a 
width of 4.4 cm (1.75 in.) and a weight of 2.04 Kg (4.5 
lbs) is rolled back and forth in the length direction of the 
tape tab 60 twice (a total of four passes). 
[0079] The steel plate with the attached hook-type 
and loop-type materials is mounted into an INSTRON 
test apparatus, Model 4201, which is set to have a 
cross-head speed of 12 in./minute and a Load Cell of 1 
kg. 

[0080] The steel plate is slidably mounted in a sled 
which is carried by the lower jaw of the INSTRON appa- 
ratus. 

[0081] The leading edge of the tape tab 60 is placed 
in the upper jaw of the INSTRON apparatus. 
[0082] The upper cross head is set in motion to pull 
the leading edge of the tape tab 60 off the loop-type 
landing member at an angle of 135° with respect to the 
loop-type landing member. The steel test plate on which 
the loop-type landing member is mounted, is moved in 
the sled consecutively with the cross head relative to the 
lower jaw to maintain a constant angle of 135° during 
the full cycle of peeling off the tape tab. 
[0083] The peak force, in grams, is recorded for at 
(east four samples and is averaged. 

II. 180 ° Shear Test 

[0084] This method describes the procedure for 
measuring the shear force, in grams, of the combined 
hook-type fastening member and loop-type landing 
member. The materials under test are mounted on a 
steel plate and are separated at a constant peel-angle 
of 180°. 



[0085] During the test the temperature is main- 
tained at 22.8 ± 1 .1 °C (73 ± 2° F). The relative humidity 
is controlled at 50 ± 2 %. 

[0086] A patch of loop-type material measuring 
5.08 cm x 12.7 cm (2 in. x 5 in.) is placed on a 5.08 cm 
x 12.7 cm x 0.15 cm (2 in. x 5 in. x 0.06 in.) steel plate 
with a double-sided tape of the same dimensions as the 
patch of loop-type material. 

[0087] A patch of hook-type material measuring 
2.54 cm x 1 .9 cm (1 in. x 0.75 in.) is attached to a tape 
tab of similar kind as the tape tab 60 shown in figure 1 , 
adjacent the area of the grip tab 83, further referred to in 
this test method as the leading edge of the tape tab 60. 
No actual grip tab needs be present at the leading edge 
of the tape tab 60 during testing. If the hooks of the 
hook-type material are angled with respect to the tape 
tab, the hooks are oriented to be inclined away from the 
leading edge. 

[0088] The hook-type material is placed on the 
loop-type landing member. Subsequently, a rubber- 
coated steel roller of diameter of 8.3 cm (3.25 in.), a 
width of 4.4 cm (1 .75 in.) and a weight of 2.04 Kg (4.5 
lbs) is rolled back and forth in the length direction of the 
tape tab 60 twice (a total of four passes). 
[0089] The steel plate with the attached hook-type 
and loop-type materials is mounted horizontally into the 
lower jaw of an INSTRON test apparatus, Model 4201, 
which is set to have a cross-head speed of 30.48 
cm/minute (12 in./minute), a Load Cell of 10.0 kg and a 
gage length of 5.08 cm (2 in). 
[0090] The leading edge of the tape tab 60 is placed 
in the upper jaw of the INSTRON apparatus. 
[0091] The upper cross head is set in motion to pull 
the leading edge of the tape tab 60 off the loop-type 
landing member at an angle of 185° with respect to the 
loop-type landing member. When the maximum pull 
force has been reached, the crosshead is returned to 
the pre-set gage length. 

[0092] The peak force, in grams, is recorded for at 
least four samples and is averaged. 
[0093] Figures 3 to 7 show cross-sectional views of 
different embodiments of the front waist region 94 of the 
diaper of figure 1 along a line or cross-section parallel to 
the front transverse edge 42' and running through the 
front waist elastic member 89. In figures 3-6, the front 
waist section 94 is shown in its flattened state, i.e. the 
elastic elements 89 in the front waist region 94 are 
stretched. 

[0094] In the embodiment of figure 3, the landing 
member 64 is made of an elastic loop-type material, 
which may be an elastic non-woven material or which 
may be a ioop-type material comprising elastic strands 
or elastic fibers. The landing member 64 is located on 
the garment-facing side 46 of the backsheet 30 and 
forms the front waist elastic element 89. 
[0095] Figure 4 shows an embodiment wherein the 
landing member 64 comprises a laminate of an elasto- 
meric film 96 and a loop-type material 97. The loop-type 
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material 97 is bonded to the film 96 for instance by 
adhesive bonding or by ultrasonic bonding. A suitable 
film is available from EXXON as type no. 500 a suitable 
loop-type material is available from Amoco as fabric 
type no. P8. The laminate 96,97 may be formed by 5 
attaching the loop-type material 97 to the elastomeric 
film 96 while the film is in a pre-stretched state, such 
that the loop-type material is contracted by the film 96 to 
form gathers. Alternatively, the laminate 96,97 may be 
formed by attaching the loop-type material 97 to the film 
96 while the film is in its relaxed state. Such a laminate 
material may be activated, to impart extensibility thereto 
prior to attaching it to the topsheet or the backsheet, or 
after attaching it to the topsheet or backsheet, by 
mechanically deforming the fibrous layer 97 by drawing 
it, or by passing it through a pair of corrugated rolls. By 
such a treatment, a number of fibers of the layer 97 will 
break or will become disentangled, so that this layer 
becomes extensible in the direction of the front trans- 
verse edge 42'. Mechanically activating a so-called 
"zero strain" elastic laminate has been described in EP- 
A-0 650 714 and in US-A-5, 196,000 and US-A- 
5,236,430. 

[0096] Another type of elastic laminate comprises a 
fibrous layer 97 attached to a film 96, which film is 
heated such that it elastically contracts to form an elas- 
tic laminate. 

[0097] In the embodiment of figure 5, the front waist 
elastic element 89 is connected to the user-facing side 
44 of the topsheet 26. The landing member 64 is con- 
nected to the garment-facing side 46 of the backsheet 
30, and is contracted by the elastic element to form 
transverse gathers, which run generally perpendicular 
to the front transverse edge 42*. The landing member 64 
is in itself non-elastic, but is elastically extensible by at 
least 5 %, preferably by at least 30 %. 
[0098] In the embodiment of figure 6, the elastic 
element 89 is sandwiched between the topsheet 26 and 
the backsheet 30. The landing member 64 is located on 
the garment-facing side 46 of the backsheet 30. 
[0099] In the embodiment of figure 7, the elastic 
element 96 is shown in its relaxed state, the backsheet 
30 and the landing member 64 being gathered by the 
contracted elastic element 96. Instead of the gathers in 
the topsheet 26 and the backsheet 30 being caused by 
contraction of the elastic element 96, the corrugations 
as shown in figure 7 may also have been imparted by 
passing the backsheet 30, the loop-type material 97 and 
the elastic film 96 through a pair of intermeshing 
grooved rolls while the elastic film 96 is in its relaxed 
state, as described in US-A-5,236,430. 
[0100] Figure 8 shows an embodiment wherein the 
backsheet 30 comprises cut-out sections 90 in the front 
waist region 94. The topsheet 26 Is exposed at the gar- 
ment-facing side 46 of the backsheet 30 in the region of 
the cut-out sections 90 to form the landing member 64, 
The elastic element 89 contracts the topsheet in trans- 
verse gathers, which will cause the fibers of the top- 



sheet 26 to stand away from the topsheet surface and 
which will cause parts of the topsheet 26 to project out- 
wardly from the cut-out sections 90. This will improve 
the fastening of the hook-type fastening member 58 to 
the landing member 64. 

[01 01] Figure 9 shows a cross-sectional view of the 
front waist region 94 of the diaper of figure 8 along a line 
or cross-section parallel to the front transverse edge 42' 
and running through the front waist elastic member 89. 
The cut-out sections, or holes, 90 through the back- 
sheet 30 expose the topsheet 26 which forms an inner 
layer on the user-facing side 44 of the backsheet 30 
which can engage with the hooks of the fastening mem- 
ber 58. In the embodiment of figure 10, and additional 
layer 92 is located between the topsheet 26 and the 
backsheet 30. The layer 92 may for instance be a poly- 
ethylene film, located between the topsheet and the 
core 28 along the front transverse edge of the core to 
prevent leakage therefrom, the layer 92 being in this 
case a so-called "waist shield". Alternatively, the layer 
92 may be a tissue underlying the core and being co- 
extensive with the backsheet 30. In again another 
embodiment, the inner layer 92 is co-extensive with the 
backsheet 30 and is laminated to the user-facing side 
44 of the backsheet 30, and may comprise a thermo- 
plastic film. In this case the backsheet 30 is preferably 
formed by a non-woven layer, which provides a soft and 
cloth-like garment-facing surface 46. In case the inner 
layer 92 is unsuitable for becoming mechanically 
attached to the hook-type fastening members 58, the 
cut-out sections 90 extend through the inner layer 92 up 
to the inner layer which is adapted to entangle with, and 
to attach to the hook-type fastening members 58. 
[0102] Figure 11 shows a cross-sectional view of 
the front waist region 94 along a line of cross section 
parallel to the front transverse edge 42', wherein an 
elastic laminate 96,97 is comprised along the front waist 
edge 42* between the topsheet 26 and the backsheet 
30. The laminate comprises a nonwoven layer 97 and 
an elastomeric film 96 attached to the nonwoven layer 
97. The elastic laminate contracts the front waist edge 
42' in a number of gathers such that the fibers of the 
layer 97 project outwardly into the apertures 90. 
[0103] Figure 12 schematically shows a plan view 
of the garment-facing side of an absorbent article 20 
wherein the landing member 64 Is comprised of a single 
strip-shaped aperture in the backsheet 30 alongside the 
front transverse edge 42'. In the embodiment of figure 
13, the landing member 64 comprises a number of indi- 
vidual cutout regions 99,100,101 and 102 located in the 
front waist region 94. 

[0104] Rgure 14 shows an embodiment wherein 
the front transverse edge 42* of the backsheet 30 is 
curved. The cut-out sections 103, 104 are placed at an 
angle with respect to that front transversed edge 42' to 
receive the angled fastening members 58. An absorbent 
article of this shape fits well below the belly of the 
wearer and will be located in the low-motion zone of the 
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wearer. Hence the front waist region 94 will be subject 
to little movement and will stay properly in place. 
[0105] The fastening members 58 may comprise a 
loop-type material 68 on their backing surface 72, as 
shown in figure 1. This has as an advantage that the s 
closure members 58 can be used to mutually engage 
for keeping the diaper 20 in a rolled-up disposal config- 
uration as described in EP-A- 321 234 . 
[0106] In the embodiment of figure 15 t the back- 
sheet 30 comprises a front transverse edge 42' which is w 
located below the topsheet 26 inboard from the front 
transverse edge 42 H of the topsheet 26. The backsheet 
30 does not extend into the landing zone 61, which is 
defined by the garment-facing surface to which the 
hook-type fastening members 58 can attach when the is 
article 20 is placed on a wearer. The topsheet 26 
extends beyond the front transverse edge 42' of the 
backsheet and forms the landing member 64. The front 
waist elastic element 89 is connected to the user-facing 
side 44 of topsheet 26. 20 
[0107] Figure 16 shows a cross-sectional view of 
the absorbent article of figure 15 along the longitudinal 
center line 29. The elastic element 89 is located on the 
garment-facing side 46 of the topsheet 26, and is for 
instance formed by a laminate of an elastomeric film 96 25 
and a fibrous layer 97 to which the hook-type fasteners 
may engage. In this case the underlying topsheet mate- 
rial may be comprised of an apertured plastic film or of 
a fibrous material which is in itself unsuitable for attach- 
ment to the hook-type fastening members 58. 30 
[0108] In figure 17 it is depicted that the elastic 
member 89 is located on the user-facing side 44 of the 
topsheet 26, as is also shown in figure 1. Figure 18 
depicts an embodiment wherein an inner layer 91 forms 
a waist shield against leakage of exudates from the 35 
front transverse edge 59 of the core 28. The inner layer 
91 projects beyond the front transverse edge 59 of the 
core 28 and beyond the front transverse edge 42' of the 
backsheet 30 and forms the fastening member 64. In 
the embodiment of figure 19, the elastic element 89 is 40 
comprised between an inner layer 91, which is co- 
extensive, but not coterminous with the backsheet 30 
and the topsheet 26. The inner layer 91 in this case may 
be a core-reinforcement layer or may be a non-woven 
inner layer, laminated to the backsheet 30. The elastic 45 
element is comprised between the inner layer 91 and 
the topsheet 26. 

[0109] Figure 20 shows an embodiment wherein 
the backsheet 30 comprises a curved front transverse 
edge 42* which defines the contour of a waist panel. The so 
inner layer 91 , which is uncovered by the backsheet 30 
in the front waist region 94, forms the landing member 
64. The inner layer 91 extends between edge 93 and 
front edge 42". In figures 21 and 22, a cross-sectional 
view along the line 20-20 of figure 20 is shown. The 55 
inner layer 91 may be made of an elastic material and 
may be flat, i.e. without gathers, as shown in figure 21. 
In this case the front waist elastic element 89 is formed 



by the elastic layer 91 . 

[0110] Alternatively, the inner layer 91 is In itself 
non-elastic, but is contracted along a number of trans- 
verse gathers by a separate front waist elastic element 
89, as shown in figure 22. The transverse gathers 
causes the fibers of the inner layer 91 to stand-up and 
project outwardly and thereby increase the fastening 
capacity of the hook-type material thereto. The trans- 
verse gathers may be formed by elastic contraction of 
the elastic material 87. Alternatively, the transverse 
gathers may be obtained by mechanical pre-straining of 
the inner layer to form parallel corrugations. In case the 
pre-straining imparts a degree of elasticity to an origi- 
nally non-elastic web, the front waist elastic member 89 
may be omitted, the pre-strained inner layer 91 forming 
the waist elastication. 

[01 1 1 ] Figure 23 shows a partial enlarged plan view 
of a pre-strained inner layer 91 in the front waist region 
94. The inner layer 91 comprises a number of parallel 
corrugations 120, 121. In case the inner layer 91 is not 
elastically extensible, these corrugations 121,122 
impart a degree of elastic extensibility of between 0 - 50 
%, preferably between 10 % and 20 % to the layer 91 . 
Additionally, the mechanical treatment of the inner layer 
91 by which the fibers of the inner layer become disen- 
tangled to a larger or smaller degree In the process of 
forming the corrugations 120,121, will tend to improve 
the surface texture of the inner layer 91 for improved 
fastening of the hook-type material thereto. The process 
for Imparting such surface structure has been described 
in detail in US- A-5, 196,000 and US-A-5,236,430 and 
EP-A-0 729 333. 

[0112] Figure 24 shows an embodiment wherein 
the inner layer 91 comprises a number of parallel corru- 
gations 120,121 and forms an elasticated waist panel in 
the front waist region. In one embodiment, the layer 91 
in figure 24 is a laminate of a non-elastic non-woven 
layer such as the polypropylene fibrous topsheet mate- 
rial and a non-elastic thermoplastic film, such as the 
polyethylene backsheet film. 

[0113] In the embodiment of figure 25, the back- 
sheet 30 comprises a first backsheet section 31 and a 
second backsheet section 31 \ The first and second sec- 
tions are mutually attached in the region of a front 
peripheral edge 43 of the first backsheet section 31. 
The front backsheet section 31 ' extends into the landing 
zone 61, which is indicated in figure 25 by dashed line 
49. The front backsheet section 31 * comprises a loop- 
type material for engaging with the hook-type fasteners 
58. The front backsheet section 3V may be comprised 
of an elastic non-woven material or may comprise an 
extensible, non- elastic material which is gathered by a 
front waist elastic element 89. 

[0114] Figure 26-28 show cross-sectional views of 
different embodiments of the absorbent article of figure 
25, along the longitudinal centerline 29. The front back- 
sheet section 31' is attached to the backsheet section 
31 with attachment means 65, which may be adhesive, 
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ultrasonic or heat-seal attachment means. The back- 
sheet section 31 terminates at front peripheral edge 43, 
which is located outboard from the landing zone 61 . The 
front backsheet section 3V is attached to the garment- 
facing side 46 of the backsheet section 31. In the 
embodiment of figure 26, the backsheet section 31 
underlies the absorbent core 28 and is made of a liquid- 
impervious thermoplastic film, the front backsheet sec- 
tion 31' being made of a breathable elastic non-woven 
material. 

Claims 

1 . Absorbent article (20) comprising: 

- a backsheet (30) having two longitudinal sides 
(40), a front transverse edge (42*), a front waist 
region (94) located along the front transverse 
edge (42*), a back transverse edge (42), a back 
waist region (98) located along the back trans- 
verse edge (42), 

- a front waist elastic element (89) located in the 
front waist region (94), and 

a mechanical fastening system (24) compris- 
ing: 

- at least two hook-type fastening members (58) 
located in the back waist region (98) and 
extending transversely beyond each longitudi- 
nal side (40), and 

- a loop-type landing member (64) located in the 
front waist region (94) for mechanically engag- 
ing with the hook-type fastening members (58), 
wherein the landing member (64) is extensible 
by at least 5 %, preferably at least 1 5 % in the 
direction of the front transverse edge, charac- 
terized in that the landing member (64) forms 
the front waist elastic element (89). 

2. Absorbent article according to claim 1 , wherein the 
landing member (64) comprises a laminate of a first 
layer (97) of loop-type material and a second, elas- 
tomeric layer (96) laminated to the first layer (97) of 
loop-type material, the landing member (64) being 
elastically extensible by between 5 % and 60 % at a 
force of between 30 grams per inch and 280 grams 
per inch and being connected to the front waist 
region (94). 

3. Absorbent article according to any of the previous 
claims, wherein the length of the landing member 
(64) is at least one third of the length of the front 
transverse edge (42'). 

4. Absorbent article according to claim 1 , wherein the 
loop-type landing member (64) is contracted by the 
waist elastic element (89). 

5. Absorbent article according to any of claims 1 to 4 



wherein the front waist elastic element (89) is 
applied to the article in a pre-stretched manner. 

6. Absorbent article according to any of the previous 
s claims, the landing member (64) being connected 

to the garment-facing side (46) of the backsheet 

(30) . 

7. Absorbent article according to any of claims 1 to 5, 
10 the article further comprising an inner layer (26, 91 , 

97) covering at least a part of the backsheet (30) on 
a user-facing side (44) thereof in the front waist 
region (94), wherein the landing member (64) com- 
prises: 

15 

- at least one cut-out section (90, 99, 100, 101, 
102) extending through the backsheet and 
exposing the underlying inner layer, and 

- a part of the inner layer that is located below 
20 the at least one cut-out section, the inner layer 

being adapted to mechanically engage with the 
hook-type fastening members (58). 

8. Absorbent article according to any of claims 1 to 5 
25 comprising an inner layer (26,91,97) covering at 

least a part of the backsheet (30) on the user-facing 
side (44) thereof, wherein the landing member (64) 
defines a landing zone (61 ) for receiving the hook- 
type fastening members (58), and wherein the 
30 backsheet (30) does not extend into the landing 
zone (61), the inner layer (26,91,97) extending 
beyond the front transverse edge (42') of the back- 
sheet to form at least a part of the landing member 
(64). 

35 

9. Absorbent article according to anyone of claims 1 to 
5, the landing member (64) defining a landing zone 
(61) for receiving the hook-type fastening members 
(58), wherein the backsheet (30) comprises a first 

40 section (31) located outside the landing zone (61) 
and a second section (31 ') joined to the first section 

(31) , the second section (3 V) comprising a different 
material from the first section (31 ), the second sec- 
tion (3V) being at least partly located in the front 

45 waist region (94) and forming at least a part of the 
landing member (64). 

10. Absorbent article according to anyone of claims 1 to 
5 comprising: 

so 

- an inner layer (26,91 ,97) overlying at least a 
part of the backsheet (30) on the user-facing 
side (44) thereof in the front waist region (94), 
wherein at least the inner layer is doubled-over 

55 along a fold line (41) in the front waist region 

(94) such that the inner layer is turned to the 
garment-facing side (46) of the backsheet (30) 
and forms at least a part of the landing member 
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(64), and 

attachment means (95) for keeping the inner 
layer in a doubled-over configuration. 

11. Absorbent article according to any of the previous s 
claims, wherein the landing member (64) is applied 
to the backsheet while being generally unextensi- 
ble, the landing member (64) after attachment 
being made elongatable by imparting mechanical 
deformation to the landing member. w 

Patentanspruche 

1 . Ein absorbierender Artikel (20), welcher umfaBt: 

15 

ein Ruckenblatt (30), welches zwei Langssei- 
ten (40), einen vorderen Querrand (42'), einen 
vorderen Taillenbereich (94), welcher entlang 
dem vorderen Querrand (42') angeordnet ist, 
einen hinteren Querrand (42), einen hinteren 20 
Taillenbereich (98), welcher entlang dem hinte- 
ren Querrand (42) angeordnet ist, aufweist, 

- ein vorderes elastisches Taillenelement 
(89), welches im vorderen Taillenbereich 25 
(94) angeordnet ist, und 

- ein mechanisches Befestigungssystem 
(24), welches umfaBt: 

- mindestens zwei hakenartige Befesti- 
gungsbauteile (58), welche im hinteren 30 
Taillenbereich (98) angeordnet sind und 
sich quer uber jede Langsseite (40) hinaus 
erstrecken, und 

- einen schlaufenartigen Auftreffbauteil (64), 
welcher im vorderen Taillenbereich (94) 35 
angeordnet ist, zum mechanischen Inein- 
andergreifen mit den hakenartigen Befesti- 
gungsbauteilen (58), wobei der 
Auftreffbauteil (64) urn mindestens 5 %, 
vorzugsweise mindestens 15 % in der 40 
Richtung des vorderen Querrandes verlan- 
gerbar ist, dadurch gekennzeichnet, daB 
der Auftreffbauteil (64) das vordere elasti- 
sche Taillenelement (89) bildet. 

45 

2. Absorbierender Artikel nach Anspruch 1, bei wel- 
chem der Auftreffbauteil (64) ein Laminat aus einer 
ersten Schichte (97) aus schlaufenartigem Material 
und einer zweiten elastomeren Schichte (96), wel- 
che an die erste Schichte (97) aus schlaufenarti- so 
gem Material laminiert ist, umfaBt, wobei. der 
Auftreffbauteil (64) urn zwischen 5 % und 60 % be! 
einer Kraft von zwischen 30 g/lnch und 280 g/lnch 
elastisch verlangerbar ist, und mit dem vorderen 
Taillenbereich (94) verbunden ist. 55 

3. Absorbierender Artikel nach einem der vorherge- 
henden Anspruche, bei welchem die Lange des 



Auftreffbauteiis (64) mindestens ein Drittel der 
Lange des vorderen Querrandes (42*) 1st. 

4. Absorbierender Artikel nach Anspruch 1, bei wel- 
chem der schlaufenartige Auftreffbauteil (64) durch 
das elastische Taillenelement (89) kontrahiert ist 

5. Absorbierender Artikel nach einem der Anspruche 
1 bis 4, bei welchem das vordere elastische Taillen- 
element (89) am Artikel in einer vorgestreckten 
Weise aufgebracht ist. 

6. Absorbierender Artikel nach einem der vorherge- 
henden Anspruche, wobei der Auftreffbauteil mit 
der der Kleidung zugewandten Seite (46) des Ruk- 
kenblatts (30) verbunden ist 

7. Absorbierender Artikel gemaB einem der Anspru- 
che 1 bis 5, wobei der Artikel weiters eine innere 
Schichte (26, 91, 97) umfaBt, welche mindestens 
einen Teil des Ruckenblatts (30) an einer dem Ver- 
wender zugewandten Seite (44) desselben im vor- 
deren Taillenbereich (94) bedeckt. wobei der 
Auftreffbauteil (64) umfaBt: 

- mindestens ein ausgeschnittenes Teilstuck 
(90, 99. 100, 101, 102), welches sich uber das 
Ruckenblatt erstreckt und die darunterliegende 
innere Schichte exponiert, und 

- einen Teil der inneren Schichte, welche unter- 
halb mindestens einem ausgeschnittenen Teil- 
stuck angeordnet ist, wobei die innere Schichte 
adaptiert ist, urn mechanisch mit den hakenar- 
tigen Befestigungsbauteilen (58) in Eingriff zu 
gelangen. 

8. Absorbierender Artikel nach einem der Anspruche 
1 bis 5, welcher eine innere Schichte (26, 91, 97) 
umfaBt, welche mindestens einen Teil des Rucken- 
blatts (30) an dessen dem Verwender zugewandter 
Seite (44) bedeckt, wobei der Auftreffbauteil (64) 
eine Auftreffzone (61) zum Empfangen der haken- 
artigen Befestigungsbauteile (58) definiert und bei 
welchem das Ruckenblatt (30) sich nlcht in die Auf- 
treffzone (61 ) erstreckt, wobei die innere Schichte 
(26, 91 , 97) sich uber den vorderen Querrand (40') 
des Ruckenblatts hinaus erstreckt, urn mindestens 
einen Teil des Auftreffbauteiis (64) zu bilden. 

9. Absorbierender Artikel nach irgendeinem der 
Anspruche 1 bis 5, wobei der Auftreffbauteil (64) 
eine Auftreffzone (61) zum Aufnehmen der haken- 
artigen Befestigungsbauteile (58) definiert, bei wel- 
chem das Ruckenblatt (30) ein erstes Teilstuck 
(31), welches auBerhalb der Auftreffzone (61) 
angeordnet ist, und ein zweites Teilstuck (31 '), wel- 
ches mit dem ersten Teilstuck (31) verbunden ist, 
umfaBt, wobei das zweite Teilstuck (3V) ein von 



15 



13 



25 



EP0 721 770 B1 



26 



dem des ersten TeilstOcks (31) unterschiedliches 
Material aufweist, wobei das zweite Teilstuck (31*) 
mindestens teilweise im vorderen Taillenbereich 
(94) angeordnet ist und mindestens einen Teil des 
Auftreffbauteils (64) bildet 

10. Absorbierender Artikel nach irgendeinem der 
Anspruche 1 bis 5, welcher aufweist: 

- eine innere Schichte (26, 91 , 97), welche min- 
destens einen Teil des ROckenblatts (30) an 
dessen dem Verwender zugewandten Seite 
(44) im vorderen Taillenbereich (94) bedeckt, 
wobei mindestens die innere Schichte entlang 
einer Faltungslinie (41) im vorderen Taillenbe- 
reich (94) so Obereinandergelegt ist, daB die 
innere Schichte zurder Kleidung zugewandten 
Seite (46) des ROckenblatts (30) gedreht ist 
und mindestens einen Teil des Auftreffbauteils 
(64) bildet, und 

- Rxierungsmittel (95), urn die innere Schichte in 
einer Obereinandergefalteten Konfiguration zu 
halten. 

11. Absorbierender Artikel nach einem der vorherge- 
henden AnsprOche, be! welchem der Auftreffbauteil 
(64) auf das Ruckenblatt aufgebracht wird, wah- 
rend er allgemein unverlangerbar ist, wobei der 
Auftreffbauteil (64) nach Fixierung verlangerbar 
gemacht wird, indem dem Auftreffbauteil mechani- 
sche Verfbrmung verliehen wird. 

Revendlcatlons 

1 . Article absorbant (20) comprenant : 

- une feuille de fond (30) ayant deux cdtes longi- 
tudinaux (40), un bord transversal avant (42*), 
une region de ceinture avant (94) situee le long 
du bord transversal avant (42'), un bord trans- 
versal arriere (42), une region de ceinture 
arriere (98) situee le long du bord transversal 
arriere (42), 

un element elastique de ceinture avant (89) 
situe dans la region de ceinture avant (94), et 
un systeme d'attache mecanique (24) compre- 
nant : 

- au moins deux elements d'attache de type a 
crochets (58) situes dans la region de ceinture 
arriere (98) et s'etendant transversalement au- 
dela de chaque cote longitudinal (40), et 

- un element de reception de type a boucles (64) 
situe dans la region de ceinture avant (94) des- 
tine a venir en prise mecaniquement avec les 
elements d'attache de type a crochets (58), 
dans lequel ('element de reception (64) est 
extensible au moins de 5 %, de preference au 
moins de 15 %, dans la direction du bord trans- 



versal avant, caracterlse en ce que I'element 
de reception (64) forme i'element elastique de 
ceinture avant (89). 

5 2. Article absorbant selon la revendication 1, dans 
lequel I'element de reception (64) comprend un 
stratifle compose d'une premiere couche (97) de 
materiau de type a boucles et d'une deuxieme cou- 
che elastomere (96) stratlfiee a la premiere couche 

10 (97) de materiau de type a boucles, I'element de 
reception (64) etant elastiquement extensible de 5 
% a 60 % pour une force comprise entre 30 gram- 
mes par pouce et 280 grammes par pouce, et etant 
relie a la region de ceinture avant (94). 

15 

3. Article absorbant selon Tune quelconque des 
revendications precedentes, dans lequel la lon- 
gueur de I'element de reception (64) est egale au 
moins au tiers de la longueur du bord transversal 

20 avant (42'). 

4. Article absorbant selon la revendication 1, dans 
lequel ('element de reception de type a boucles (64) 
est contracts par I'element elastique de ceinture 

25 (89). 

5. Article absorbant selon I'une quelconque des 
revendications 1 a 4, dans lequel ('element elasti- 
que de ceinture avant (89) est applique a ('article 

30 d'une maniere preetiree. 

6. Article absorbant selon I'une quelconque des 
revendications pnecedentes, ('element de reception 
(64) etant relie au cdte faisant face au vetement 

35 (46) de la feuille de fond (30). 

7. Article absorbant selon i'une quelconque des 
revendications 1 a 5 t Particle comprenant, en outre, 
une couche interieure (26, 91, 97) recouvrant au 

40 moins une partie de la feuille de fond (30) sur son 
cdte faisant face a I'utilisateur (44) dans la region 
de ceinture avant (94), dans lequel I'element de 
reception (64) comprend : 

45 - au moins une section de decoupe (90, 99, 1 00, 
101 , 102) s'etendant a travers la feuille de fond 
et exposant la couche interieure sous-jacente, 
et 

une partie de la couche interieure qui est situee 
so sous au moins une section de decoupe, la cou- 

che interieure etant apte a venir en prise meca- 
niquement avec les elements d'attache de type 
a crochets (58). 

55 8. Article absorbant selon I'une quelconque des 
revendications 1 a 5, comprenant une couche inte- 
rieure (26, 91, 97) recouvrant au moins une partie 
de la feuille de fond (30) sur son cdte faisant face a 
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I'utifisateur (44) t dans lequel I'element de reception 
(64) definit une zone de reception (61) pour rece- 
voir les 6l6ments d'attache de type a crochets (58), 
et dans lequel la feuille de fond (30) ne s'etend pas 
dans la zone de reception (61 ), la couche interieure 5 
(26, 91 , 97) s'etendant au-dela du bord transversal 
avant (42') de la feuille de fond afin de former au 
moins une partie de l*6lement de reception (64). 

9. Article absorbant selon Tune quelconque des 10 
revendications 1 a 5 t I'element de reception (64) 

def inissant une zone de reception (61 ) pour rece- 
voir les elements d'attache de type a crochets (58), 
dans lequel la feuille de fond (30) comprend une 
premiere section (31 ) situee a I'exterieur de la zone 15 
de reception (61), et une deuxieme section (31 ') 
reunie a la premiere section (31), la deuxieme sec- 
tion (31') comprenant un materiau different de la 
premiere section (31), la deuxieme section (3V) 
etant au moins partiellement situee dans la region 20 
de celnture avant (94) et formant au moins une par- 
tie de I'element de reception (64). 

10. Article absorbant selon Tune quelconque des 
revendications 1 a 5 comprenant : 25 

- une couche interieure (26, 91, 97) sous- 
jacente au moins a une partie de la feuille de 
fond (30) sur son cote faisant face a l'utilisateur 
(44) dans la r6gion de celnture avant (94), dans 30 
lequel au moins la couche interieure est repliee 
suivant une ligne de repliage (41) dans la 
region de ceinture avant (94), afin que la cou- 
che interieure soit tournee vers le cote faisant 
face au vetement (46) de la feuille de fond (30) 35 
et forme au moins une partie de I'element de 
reception (64), et 

- un moyen de fixation (95) pour maintenir la 
couche interieure dans une configuration 
repliee. 40 

11. Article absorbant selon Tune quelconque des 
revendications precedentes, dans lequel I'element 
de reception (64) est applique a la feuille de fond 
tout en etant globalement inextensible, I'element de 45 
reception (64), apres fixation, etant realise de 
maniere a pouvoir s'allonger en conferant une 
deformation mecanique a ('element de reception. 
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